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The Character of Limb Bones of Skeletal Remains of
the Earliest Stage of Jomon Period from
the Ishiyama Shell Mound in Shiga Prefecture
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Abstract
Human bones, especially limb bones, have indicated human actIvItIeS. In this paper, the author
takes notice of the relation between the limb bones and the paleoenvironment around the Jomon sites.
For this purpose, description and measurements of the limb bones excavated from the Ishiyama shell
mound are carried out. Five human skeletal remains are described. And then, to describe the char-
acter of skeletons clearly, limb bones have been analyzed mainly.
No.1 individual excavated from the Ishiyama shell mound is an adult female, NO.2 and No.3 indi-
viduals are adult males, No.4 individual is adult and No.5 individual is a juvenile. Concerning the No.4
and No.5 individuals, it is impossible to classify them into male or female. According to the compar-
ison with the existing data of limb bones (Ogata, 1981), both No.2 and No.3 individuals have flatter
tibiae. For the purpose of comparison to a close site, the author discuses about same bones excavated
from the Isoyamajo earliest Jomon site, which is located by the Lake Biwa. The tibiae from these two
ruins are similar, being flatter. Concerning the topographical features, both of them are located near a
slope. The shape of the tibiae is also similar. A peculiarity of the limb bones excavated from these
two sites indicates the possibility that paleoenvironment reflects the morphology of bones through activ-
ities.
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Introduction
The Ishiyama shell mound is located in Otsu-shi,
Gihenn -tyou, Shiga prefecture (Fig. 1). After World
War II, the archaeological club of Heiann Gakuenn
excaxated the mound and the description of the skull
has been published by K.Tuboi(K.Tuboi et aI., 1956).
Subsequently, in connection with the repair work of a
national highway, the Board of Education of Shiga pre-
fecture and the foundation for preservation of cultural
assets in the Shiga prefecture are unearthing more limb
bones (the Board of Education of Shiga prefecture and
the foundation for preservation of cultural assets in the
Shiga prefecture, 1991).
In Japan, there are few human bones excavated
from the ruins formed at the earliest to early stage of
the Jomon period (After this, the earliest to early stage
of loman period is abbreviated to EEl). Especially in
Kinki district, the ruins from which human bones are
excavated are the Ishiyama shell mound and the ruins
of the Isoyamajo site, located by Lake Biwa, 50 km
from the Ishiyama shell mound. About the human bones
excavated from the Ishiyama shell mound, Shima (1959)
has reported on the wear of teeth. Ikeda and Kitagawa
(1986) reported two adult male individuals excavated
from the ruins of the Isoyamajo site.
The form of cranial bones and teeth is reflected by
hereditary factors. The limb bones, however, do not
indicate the result of evolution but indicate the envi-
ronmental effects. The muscles used frequently every
day have adhered to limb bones. On the surface of a
bone, there are tuberosities to which those muscles have
adhered. The tuberosities also progress as muscles
progress. If these tuberosities and the form of bones
are observed, the lifestyle can be guessed. In this paper,
in order to indicate the features of the Ishiyama shell
mound people, sex and age were presumed and the
measurement of limb bones and the cross-sectional
form of shafts are examined, mainly with the average
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Fig. I Location of the Ishiyama Shell Mound
Using the topographic map "Kyoutotounannbu"
scale I :50,000 by the Geographical Survey
Institute.
of EEl population (Ogata, 1981).
Ruins
The Ishiyama shell mound
This is located on the river terrace along the right
bank of the Setagawa river. The shell mound area has
about 3000rri, on the narrow space between a river and
a mountain slope. The mountain is named Mt. Garan,
altitude 239 m. This shell mound is composed of fresh-
water shells and has been formed at the earliest stage
of loman period.
The surrounding area of this rui n consists of a steep
slope of hard rock mountain and a deep valley.
The Isoyamajo site
This site is located on the east bank of Lake Biwa
and occurs on the eastern foot of a hill. Elevation of
the hill is 75 m. On the eastward of the site, Mt. Ibuki
and Mt. Suzuka are situated about 2.5 km far from the
site. This site has been formed at the earliest stage of
the loman period. Concerning on the topographic fea-
ture, this site is situated on a rather gentle slope.
Method
No.1, 2 and 3 individuals from the Ishiyama shell
mound are preserved at the Department of Anatomy,
Medical school of Osaka City University. No.4 and 5
individuals are preserved at Heiann Gakuenn. No.1, 2
and 3 individual are measured, because they are in a
sufficiently wed preserved state. The humerus, the
radius, the ulna, the femur and the tibia are measured.
In order to know the cross-sectional form, the sec-
tional view is made. The positions of the cross - sec-
tional form are at the mid shaft of the humerus, the
proximal shaft of the femur, the mid shaft of the femur,
and the nutrient foramen of the tibia. The method for
measurement of each bone size is by using a slide
caliper see Baba (1991). And the cross - sectional form
of each bone had been drawn by a mako.
Description
No.1 individual
Skull: The brain case has been restored. The vis-
cerocranium is broken and consists of many small
pieces. This has not been restored. Concerning the
mandible, there were not a left coronoid process, a left
condylar process, and a right ramus. About teeth on the
mandible, the 3rd molar on the light side remains only.
The alveoli of the 1st, 2nd molars on either side are
closed mostly. That of the 3rd molar on the left side
is almost closed.
Trunk: The vertebrae are broken, and specifications
of parts cannot be performed.
Upper limb: The clavicle does not have an epiph-
ysis on either side. The preservation condition of the
scapulae is bad. About the left scapula, a part of the
lateral border, a scapular spine, an acromion, and a cora-
coid process remain. About the right one, a part of a
glenoid cavity, a part of a scapular spine, and a cora-
coid process remain. Next, humeri are described.
About the left one, a head has lost from a surgical neck.
Other portions remain. About the right one, a head of
humerus, the trochlea humerus, and a part of a medial
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epicondyle remain. As for the radii, on both sides, prox-
imal parts of shafts of radii remain. The head of radius
also remains on the left. As for the left ulna, a tuberos-
ity of ulna, a proximal epiphysis and a proximal shaft
of ulna are lost. As for the right ulna, an olecranon, a
trochlear notch, and a proximal epiphysis and a proxi-
mal shaft of ulna are lost. About the carpal bones, on
the left, the lunate and the capitate remain. On the rigth,
the lunate, the triquetrum, the hamate and the capitate
remain. About the metacarpal bones, the 1st, the 2nd,
and the 4th ones on the left side remain, and the 2nd,
the 3rd, and the 4th ones on the right side remain. As
for the phalanges of fingers, the 2nd proximal phalanxes
on both sides remains. Moreover, three fragments of
the proximal phalanx, seven fragments of the middle
phalanx, and four fragments of the distal phalanx
remain.
Lower limb: About the left hip bone, a portion
from a gluteal surface to an anterior superior iliac spine
remain. The part of a iliac crest remain. Only the
greater sciatic notch remains on the right. Concerning
the femurs, shafts of femurs remain. And greater
trochanters, lesser trochanters and distal epiphysises are
lost on both sides. As for the tibiae, both right and left
remain. The preservation condition of shafts of tibiae
is good. About the left tibia, a proximal epiphysis and
a distal one are lost. A proximal epiphysis of the right
tibia has broken. The preservation condition of fibulae
is bad on both sides. Next, the tarsal bones are
described. On the left side, they remain, except an inter-
mediate cuneiform. On the right side, they remain,
except an intermediate cuneiform and a lateral
cuneiform. Next, the metatarsal bones are described.
On the left side, the 1st, the 2nd and the 3rd metatarsals
remain, in no good condition. On the right side, all
metatarsals remain. The 5th metatarsal is perfect. The
phalanges of fingers are described. On the left side, the
I st proximal phalanx and the 1st distal phalanx remain.
About this ]st proximal phalanx, a proximal epiphysis
is lost. Furthermore, the fragments of a proximal pha-
lanx and a middle phalanx remain.
No.2 individual
Skull: The restoration of a brain case has been
made. The viscerocranium is broken small. This has
not been restored. As for the maxilla, on both right and
left, the alveoli from the ]st molar to the incisor remain.
As the absorption of alveoli is progressing, the 1st molar
on the right is considered to have been lost in the life-
time. On the left, the 2nd incisor, the 1st and the 2nd
premolars, and the 1st, the 2nd and the 3rd molars are
In alveoli. On the right, the ]st, the 2nd incisors, the
canine tooth, the 1st and the 2nd premolars, and the 3rd
molar are in a]veoli. About the mandible, the left ramus
and the tip of the right coronoid process and condylar
process are lost. The preservation of a body of mandible
is good. On the left, the 2nd incisor, a canine tooth,
the 1st and the 2nd premolars, and the 1st, the 2nd and
the 3rd molars are in alveoli. On the right, the I st inci-
sor, the I st and the 2nd premolars, and the 1st, the 2nd
and the 3rd molars are in alveoli. However, as for the
left 2nd premolar, only a root remains. All teeth are
extremely abraded. There is no enamel about the 2nd
incisor, a cani ne tooth, and the I st false molar on the
left.
Trunk: The vertebra, the rib, and the sternum do
not remain.
Upper limb: The clavicles are described. As for
the left clavicle, the tip part of an acrominal end and a
sternal end are lost. As for the right one, a half part
from a sternum end, an acrominal end are lost. The
conoid tubercles and the trapezoid lines are strength-
ened on both sides. The scapulae are described. As for
the left scapula, a glenoid cavity, a coracoid process, an
acromion, and a lateral border remain. About a cora-
coid process and an acromion, the tip parts are lost. The
right scapula, a portion from a glenoid cavity to a cora-
coid process, an acromion, a part of a scapular spine, a
lateral border remain. As for a coracoid process and an
acromion, the tip parts are lost. The humeri are
described. As for the left humerus, a shaft of humerus
remains. As for the right humerus, the head of the
humerus is lost. As for the radii, a quarter distal part
of the shaft of the radius is lost on both sides. The dis-
tal epiphysis remains. As for the left radius, the
tuberosity of radius is lost. As for the right ulna, the
coronoid process and the distal epiphysis are lost. The
left ulna remains in a nearly perfect state. About the
carpal bones, as for the left, a capitate, a hamate, and
a trapezium remain. On the right, all remain. About
the metacarpal bones, the 2nd, the 4th and the 5th
metacarpal bones remain on both sides. Many pha-
langes of fingers remain. The identification of parts is
not complete.
Lower limb: The hip bone is described. About the
left side hip bone, a part of fossa iliaca is lost. The
central part of the iliac ala remains about right hip bone.
Next, the femurs are described. On the left, a quarter
of the proximal and the distal epiphysis are lost. About
the right femur, the proximal epiphysis and the medial
condyle are lost. The tibiae are described. On the left,
a preservation condition is bad. And a part of shaft of
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tibia and the medial condyle of tibia only remain. On
the right, the lateral condyle of tibia, the shaft of tibia,
and a part of the distal epiphysis remain. There is a
squatting facet on the distal epiphysis. As for the fibulae,
on both sides, the central parts of the shafts of fibulae
and the distal epiphysises remain. The preservation con-
dition of the tarsal bones is good. On the right and left,
all tarsal bones remain. About the left metatarsal bones,
the 3rd, the 4th, and the 5th remain in the good condi-
tion. About the rigth metatarsal bones, the 1st and the
4th remain in good condition. Many phalanges remain.
The specification of parts was not completed.
No.3 individual
Skull: The brain case is not in a perfect condition.
However, the form of brain case can be recognized.
About the viscerocranium, the zygomatic bone on either
side and the mandible remain. About the mandible,
there are no right coronoid process, and left coronoid
process and left condylar process. Teeth are described.
Concerning the maxilla, on the right, the 1st incisor, the
canine, the Ist and the 2nd premolars, and the 2nd and
the 3rd molars remain. On the left, the 1st incisor, the
2nd premolars, the 1st and the 2nd and the 3rd molars
remain. Concerning the mandible, on the rigth, the 1st
and the 2nd premolars, the 2nd and the 3rd molars
remain. On the left, canine, the 1st and the 2nd premo-
lars and the 1st and the 2nd and the 3rd molars remain.
Upper limb: The only conoid tubercle remains
about the left clavicle. The sternal end remains about
the right clavicle. Here, the linea trapezoidea and the
conoid tubercle are seen. Concerning scapulae, on the
left, the acromion remains. On the right, a part from
the acromion to the glenoid cavity remains. Next, the
humeri are described. The epiphyses on both sides are
lost. The trochlea of humerus remains on the left. The
radii are described. On the left, the distal epiphysis is
lost. On the right, the distal epiphysis and a part of the
head of radius only remain. The ulunae are described.
On the left, 2/3 of a proximal side remains. 1/4 of prox-
imal side remains on the right. The olecranon is lost.
Carpal bones do not persist in all of the right and left.
The left metacarpal bones do not remain. The 3rd and
the 4th remain about the metacarpal bones of the right.
Specification of parts was not completed.
Lower limb: About the hip bones, on both sides,
they remain partially. Restoration is impossible. In the
greater sciatic notch, the part remains. However, sex
distinction is impossible using these hip bones. About
the femurs, on both sides, the lesser trochanter and the
greater trochanter are lost on the proximal epiphysis.
On the distal epiphysis, the medial condyle and the
medial epicondyle are lost. The patellae on either side
remain in a nearly perfect condition. The tibiae are
described. On the left, tips of bone remain but restora-
tion is impossible. The shaft of tibia remains on the
right. The proximal epiphysis is lost. On the distal epi-
physis, the medial malleolus is lost. However, it has
been transformed in the crustal pressure. Concerning
the fibulae, on the left, only the distal epiphysis remains.
On the right, the shaft of fibula remains. About the
tarsal bones, right and left remain al together. The
metatarsal bones are described. On the left, the 1st, the
3rd, and the 5th remain. On the right, the 1st, the 3rd,
the 4th, and the 5th remain. Many phalanges of fingers
remain.
No.4 individual
Skull: Only the body of the mandible remains. On
the left, parts of alveoli of the 2nd and the 3rd molars
are lost. On the right, parts of alveoli of the 1st, the
2nd incisors, the canine, and the 2nd and the 3rd molars
are lost. Among extant alveoli, on the left, the 1st and
the 2nd premolars' are closed down and absorbed. On
the right, the 1st, the 2nd premolars', and the 1st
molars' are closed down, and are absorbed. The 1st
molar on the left is in alveoli. This tooth is worn inten-
sively. The dentine is exposed and attrition has reached
to the dental pulp.
Trunk: The dens, the vertebral body, and the supe-
rior articular surface of the axis remain.
Upper limb: The clavicle on either side remains.
On the left, it remains an inside part of the conoid tuber-
cle. On the right, the portions of the conoid tubercle
and trapezoid line remain. The scapulae are described.
On the left, the glenoid cavity, the neck of scapula, the
acromion, and the coracoid process remain. The tip part
of the acromion and the tip part of the coracoid process
are lost. On the right, a part of the lateral border and
the scapular spine remain. Only the right remains about
the humeri. A central part of the shaft of humerus and
the trochlea of humerus remain. The ulnae are
described. On the left, one third part to the proximal
epiphysis remains. The trochlear notch and the coro-
noid process are lost. The olecranon, the tuberosity of
ulna, and the crista musculi supinatoris remain. On the
right, the trochlear notch, a part of the radial notch, and
the head of ulna are lost. About the crista musculi
supinatoris, the left one is strengthened more than the
right one. The radii are described. On the left, the
proximal epiphysis and a central part of the shaft of
radius remain. On the right, a half part to the proximal
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epiphysis remains.
Lower limb: The hip bone is described. The frag-
ment with the right remains. The position identifica-
tion is impossible. The left patella remains. The tarsal
bones are described. On the left, the calcaneus, the nav-
icular bone, and the medial cuneiform bone remain. The
calcaneus and the talus remain on the right. As for the
metatarsal bones, two pieces remain. Three fragments
remain about the phalanges.
No.5 individual
Skull: The brain case cannot be restored. It con-
sists of fine fragments. About the viscerocranium, a
part of the hyoid bone remains.
Trunk: The atlas and the axis remain. About the
atlas, the left lateral mass and the arch remain. The
right superior articular surface remains about the axis.
Upper limb: About the radii, the shaft of radius on
either side remains. On the right, since it is an infan-
tile bone, the head of radius has separated. On the right,
the tuberocity of radius is not strengthened.
Lower limb: The left patella and a part of the tarsal
bones remain. The tarsal bones are described. On the
left, the calcaneus, the talus, the navicular bone, and the
lateral cuneiform bone remain. The talus and the nav-
icular bone remain on the right.
Result
The measurement values (mm) and indices (%) of
No.1, No.2, and No.3 individuals from the Ishiyama
shell mound are shown in Table 1-5. The Cross - sec-
tions of the humeri, the femurs, and the tibiae are shown
in Fig. 2. After this, No.1, No.2, and No.3 individuals
from the Ishiyama shell mound are abbreviated to Isiy
No.1, Isiy No.2 and Isiy No.3.
Concerning Isiy No.1, the deltoid tuberosities on
the humerus are not strengthened. On the right ulna,
the tuberosities of ulna are not also strengthened. About
the femur, the gluteal tuberosities are strengthened on
the proximal shaft. About the tibiae, there are the ver-
tical lines on either side (Fig. 2). Concerning Isiy No.2,
the deltoid tuberosity, the crests of the greater and lesser
tubercles are strengthened on the humerus. About the
radius, the rough area for pronator teres and the
interosseous border are strengthened. Especially, the
right tuberosity is so strengthened. About the ulna, the
tuberosity, the supinator crest and the pronator quadra-
tus are strengthened on either side. They are more
strengthened on the right. On either side, the inter-
rosseous borders are strengthened. About the femur, the
linea aspera is strengthened. It is clear according to
Fig. 2. About the tibia, there are vertical lines on either
side (Fig. 2). Concerning on Isiy No.3, the deltoid
tuberosity on humerus is not strengthened. About the
radius, the tuberosity and rough area for pronator teres
are not strengthened on the left. About the ulna, the
tuberosities are not strengthened on either side. About
the femur, the proximal shaft is flat (Fig. 2). The linea
aspera is strengthened (Fig. 2). The pectineal line and
the giuteal tuberosity are also strengthened. According
to the maximum length of the right femur, the presumed
Table 1 Measurements (mm) and indices (%) of humerus
19.10 20.94 19.80
15.10 15.81 16.25
18.60 18.10
17.50 15.10
57 62 62
75.5 82.1
No.1 NO.2
female male
adult adult
Right Left Right
Items of MARTIN's No.
4 Bicondylar w. 46.60 57.50
4a Max. bi-epicondylar w. 57.53
5 Max. d. of mid-shaft 15.69 20.87
6 Min. d. of mid-shaft 13.05 15.14
6b Transv. d. of mid-shaft 14.85 20.06
6c Sagit. d. of mid-shaft 15.59 18.08
7a Circumf. of mid-shaft 42 59
11 Width of trochlea 15.87 19.49
12 Width of capitulum 14.24 15.62
12a width of articular surface 41.66
12b Width of capitulum 18.28
12c Capitular height 16.28 18.64
13 Trochlea depth 16.31 22.65
13a a-p d. of the trochlea 11.76 16.00
14 width of fossa olecrani 22.62 24.40
1 5 Depth of fossa olecrani 9.91
6/5 Index of cross-sec. 83.2 72.5
Left
No.3
male
adult
Right Left
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Table 2 Measurements (mm) and indices (%) of radius
No.1 No.2 No.3
female male male
adult adult adult
Right Left Right Left Right Left
Items of MARTIN's No.
1a Head-neck length 30.24
3 Min. circumference 38 36 34
4 Transv. d. of shaft 11.06 14.59 14.90 13.30
4a Transv. d. of mid-shaft 11.30 13.50
4(1) Transv. d. of capito 17.68 21.68 21.38
4(2) Transv. d.ofneck 9.34 10.51 11.82
5 Sagit. d. of shaft 8.76 10.47 10.51 9.74
Sa Sagit. d. of mid-shaft 8.90 10.33 10.44
5( 1) Sagit. d. of head 17.30 21.65
5(2) Sagit. d. of neck 10.26 11.36 12.45
5(4) Circumf. of neck 32.00
5(5) Circumf. of mid-shaft 32 39 37 35
5/4 Index of cross-sec. 79.2 71.8 70.5 71.2
Table 3 Measurements (mm) and indices (%) of ulna
No.1 NO.2 No.3
female male male
adult adult adult
Right Left Right Left Right Left
Items of MARTIN's No.
1 Max. length 257
3 Least circumf. of shaft 29 30
3a Circumf. of mid-shaft 35 36 44 44 43
5 Height of olecranal 3.55 4.42 4.08
5(2) H. of hum. art. surface 23.76 25.96 27.17 27.33
6 width of olecranon 18.65 22.90 22.35 30.53
6( 1) Upper epiphyseal width 23.46
7 Depth of olecranon 18.02 22.21 22.29 23.34
7d Coronoid height 26.91 31.76
8 Height of olecranon 13.88 16.61 18.33 20.90
11 D-V d. of shaft 16.57 15.86 11.90
11-01 Width of ant. surface of shaft 11.42 11.09
11-02 Width of post. surface of shaft 13.82 15.91
11-03 Width of med. surface of shaft 13.93 13.13
12 Transv. d. of shaft 11.86 11.57 16.69 17.00
13 Transv. d. of proximal shaft 20.15 20.05 18.94
14 Sagit. d. of proximal shaft 20.11 19.44 18.23
11 /1 2 Index of cross-sec. 93.3 97.8 76.8
height is 167 em. About the tibia, there is the vertical
line (Fig. 2). This vertical line is a character of EEJ
population.
Presumption of Sex and Age
This paper is based on the size of the mastoid
process, the development grade of the frontal eminence,
and the angle of the greater sciatic notch to classify into
male or female. Generally, an age is presumed by the
wear grade of a molar. However, the Ishiyama shell
mound peoples have very remarkable wear of molars.
Thus, this is unsuitable for age presumption. Hence,
they are classified into an adult and a youth according
to the existence of the epiphyseal cartilage. It seems to
be that Isiy No.1 is adult, female, Isiy No.2 is adult,
male, Isiy No.3 is adult, male, Isiy NO.4 is adult, and
Isiy No.5 is juvenile. Concerning Isiy No.4 and Isiy
No.5, it is impossible to classify into male or female.
Comparison with the existing data
Based on the human bones of the Jomon period, it
is considered that the population of EEJ differs from the
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Table 4 Measurements (mm) and indices (%) of femur
NO.1 No.2 No.3
female male male
adult adult adult
Right Left Right Left Right Left
Items of MARTIN's No.
1 Max. length 443
2 Physiological length 441
6 Sagit. d. of mid-shaft 22.69 22.17 30.19 30.94 28.67 26.67
7 Transv. d. of mid-shaft 20.44 20.17 21.30 22.13 26.70 26.47
8 Circumf. of mid-shaft 67 67 81 85 87 86
9 Subtr. transv. d. of shaft 24.76 24.58 23.73 34.80 33.43
9-01 Max. d. of proximal shaft 26.97
10 Subtr. sagit. d. of shaft 18.43 18.41 26.60 24.48 24.23
10-01 Min. d. of proximal shaft 22.58
11 D-V d. of shaft just above condyles 28.33
14 Anterior neck and head length 78.90 78.07
15 Vert. d. of neck 22.16 30.32 29.30
16 Sagit. d. of neck 19.72 23.20 24.31
18 Vert. d. of head 35.28 41.60
19 Transv. d. of head 35.07
20 Circumference of head 135.50
22 Anteroposterior d. of lateral condyle 61.30 60.21
23 Max. I. of lat. condyle 60.11 61.67 60.56
8/2 Length-circumference index 19.8
(6+7) /2 Robsticity index 12.6
6/7 Pilastric index 111.0 109.9 141.7 139.8 107.4 100.8
10/9 Platymeric index 74.4 74.9 112.1 70.3 72.5
Table 5 Measurements (mm) and indices (%) of tibia
NO.1 No.2 NO.3
female male male
adult adult adult
Right Left Right Left Right Left
Items of MARTIN's No.
8 Max. d. of mid-shaft 23.17 32.51 31.91 30.60
8a Max. d. at nut. foram. 25.95 34.87
9 Transv. d. of mid-shaft 17.51 18.73
9a Transv. d. at nut. foram. 17.14 18.64 18.39
10 Circumf. Of mid-shaft 63 63 78 83
lOa Circumf. at nut. foram. 6.95
lOb Min. circumf. of shaft 5.80 72.50
9/8 Mid-shaft index 53.9 61.2
9a/8a Cnemic index 66.1 53.5
population of the middle to latest stage of Joman period
(after abbreviated to MLJ). Ogata (1981) says that EEJ
population is smaller than MLJ population on the meas-
urements. The measurement values of Isiy No.1, Isiy
No.2, and Isiy No.3 are compared with the averages of
EEJ population and MLJ population (Ogata, 1981).
Comparative datas are all quotated from Ogata (1981).
The measurement values (mm) and indices (%) of the
averages of EEJ population and MLJ population are
shown in Table 6.
Isiy No.I: All the measurement results of upper
limb bones are smaller than the average of EEJ popu-
lation. The mid - shaft circumference of humerus on the
left is smaller, too. The difference is 13.0 mm, 2.8 a.
The humerus is very small. The index of cross section
is 2.2 a bigger. The mid - shaft of the humerus is not
flat. The left radius and the both ulnae are also smaller.
The femora are small. The mid - shaft circumfer-
ences of the femora, on both sides, are smaller than the
average of EEJ population. The differences are 9.9 mm,
3.4 a on both sides. About the form of a cross section,
it is not pillar-shaped. The tibiae are also small. The
mid-shaft circumferences of the tibiae, on either side,
are smaller. The differences, on both sides, are 10.9
122 The Character of Limb Bones of loman Period from the Ishiyama Shell Mound in Shiga Prefecture
Fig. 2 Cross-sections of humerus, femur and tibia of
specimens excavated from the Ishiyama Shell
Mound. Left to right: No. I, 2, 3 excavated
from the Ishiyama Shell Mound. Top to bot-
tom: mid-shaft of humerus, proximal shaft of
femur, mid-shaft of femur, level of nutrient
foramen of tibia. a: Margo anterior, b: Margo
interosseus, c: Vertical line; d: Margo medi-
alis. No. I, No.6, No.9 are left side and the
other is right side. No. 12 is mid-shaft of tibia.
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lat. ~ L ,at. 'L
1 2 3
II uI_OLO~4 5 6
III OL VLQ ~
7 8 9
a a
a DbIV Ob bL Ld c L d c
c
10 11 12
Table 6 The average of measurements (mm) and
indices (%) of the earliest to early stage and
the middle to latest stage of loman period
The earliest to early stage
of Jomon preiod
male female
14.1
18.0
22.4
89.4
80.4
14.5
13.9
10.8
10.3
39.7
74.5
28.1
30.2
19.5
20.6
75.9
69.4
68.2
51.5
21.0
15.2
60.7
72.4
231.7
25.6
392.5
26.2
23.8
79.8
28.2
22.1
58.6
26.7
22.6
39.4
39.4
125.8
54.3
110.1
78.4
16.5
16.0
12.7
13.1
47.7
77.0
57.2
24.4
18.1
71.0
74.2
31.7
34.3
22.0
23.6
84.5
69.4
68.8
255.1
30.2
14.7
15.9
21.2
25.2
92.5
84.1
416.9
30.1
25.9
89.2
30.1
25.1
65.1
30.6
26.0
44.2
43.7
140.5
58.3
116.2
83.4
The middle to latest stage
of Jomon period
male female
13.8
13.6
9.9
9.9'
37.1
71.7
50.6
18.6
13.9
55.0
74.7
230.0
28.2
12.6
13.2
17.7
21.0
95.5
84.3
382.3
22.3
22.5
76.9
27.2
20.9
58.5
25.7
21.0
38.7
38.6
121.3
52.2
99.1
76.8
27.8
. 30.0
19.3'
20.1
73.9
69.4
67.0
·14.1
14.0
11.4
11 :0
40.0
80.9
54.8
20.8
14.7
61.6
70.7
250.5
28.8
13.7
13.9
19.0
23.0
98.6
82.6
28.7
31.4
19.4
21.9
78.2
67.6
69.7
. 405.5
28.3
23.6
83.4
28.1
22.6
60.3
30.0
24.0
41.7
41.7
135.3
57.0
120.0
80.4
Items with MARTIN' No.
Humerus
4 Bicondylar w.
5 Max. d. of mid-shaft
6 Min. d. of mid-shaft
73 Circumf. of mid-shaft
6/5 Index of cross-sec.
Radius
4 Transv. d. of shaft
43 Transv. d. of mid-shaft
5 Sagit. d. of shaft
Sa Sagit. d. of mid-shaft
5(5) Circumf. of mid-shaft
5/4 Index of cross-sec.
Femur
1 Max. length
6 sagit. d. of mid-shaft
7 Transv. d. of mid-shaft
8 Circumf. of mid-shaft
9 Subtr. transv. d. of shaft
10 5ubtr. sagit. d. of shaft
14 Anterior neck and head length
15 Vert. d. of neck
16 Sagit. d. of neck
18 Vert. d. of head
19 Transv. d. of head
20 Circumference of head
23 Max. I. of lat. condyle
6/7 Pilastric index
10/9 Platymeric index
Tibia
8 Max. d. of mid-shaft
8a Max. d. at nut. foram.
9 Transv. d. of mid-shaft
9a Transv. d. at nut. foram.
10 Circumf. Of mid-shaft
9/8 Mid-shaft index
9a/8a Cnemic index
Ulna
1 Max. length
6(1) Upper epiphyseal width
11 o-v d. of shaft
'2 Transv. d. of shaft
13 Transv. d. of proximal shaft
14 Sagit. d. of proximal shaft
11/12 Index of cross-sec.
13/14
No.3No.2No.1
mm, 4.2 a. The cnemic index is 66.1%. This value is
similar to the average of EEJ population. It is flat.
Isiy No.2: About the humeri, the maximum diam-
eter of mid shaft and the minimum diameter of mid shaft
are close to the average of EEJ population. The index
of cross-section is also close. The bicondylar width on
the right is 57.50 mm, and is 1.2 a larger. About the
radii, the left transverse diameter of shaft shows a big-
ger value. But other measurement results are smaller.
About the ulnae, the sagital diameters of proximal shafts
on either side are -2.3 a smaller. Other measurement
results of the ulnae are close to the average of EEJ pop-
ulation.
About the femora, measurement results of the right
subtrochanteric sagital diameter of shaft and the both
sagital diameters of mid - shafts are larger. Furthermore,
they are bigger than the average of MLJ population.
The right subtrochanteric transverse diameter of shaft
and the both transverse diameter of mid-shaft are
smaller. Especially, on the right femur, the sub-
trochanteric sagitaI diameter of shaft is 5.0 a bigger and
the subtrochanteric transverse diameter of shaft is 4.3 a
smaller. It means that this femur is pilIar- shaped.
About the tibiae, on the right, the sagital diameter of
mid-shaft and the sagital diameter at nutrient foramen
are 3.5 a, 1.9 a larger. Furthermore, they are bigger
than the average of MLJ population. The transverse
diameter of mid-shaft and transverse diameter at nutri-
ent foramen are 1.3 a, 2.5 a smaller than the average of
EEJ population. This tibia is so flat. On the whole,
lower limbs are more strengthened than upper limbs. It
may mean that Isiy No.2 worked hard on foot.
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Isiy No.3: About the humeri, the measurement
results are close to the average of EEl population.
About the radius, the measurement results are smaller.
The circumference of mid-shaft of the radius is 1.7 a
smaller. About the left ulna, the transeverse diameter
of shaft is 1.8 a bigger. And the transeverse diameter
of proximal shaft of the ulna also is 1.9 a bigger. On
the other hand, the sagital diameter of proximal shaft is
2.3 a smaller.
Concerning the femora, almost all measurement
resaults are close to the average of EEl population.
However, the subtrochantric transverse diameters of
shafts, are bigger. The difference is 5.3 a on the left.
On the right it is 6.7 a. It means that the femora are
not pillar-shaped. According to the right maximum
length of the femur, the presumed height is 167 cm.
The presumed height of EEl population (Ogata, 1981)
is 157.5cm. Isiy No.3 is very much higher.
About the tibia, it is fIat. The maximum diameter
of mid-shaft is 1.7 a bigger. On the other hand, the
transverse diameter at nutrient foramen is 2.7 a smaller.
The tibia of Isiy NO.2 is flatter than that of Isiy No.3.
On the whole, Isiy No.2 and Isiy No.3 have fIat tibiae.
They have so strengthened lower limbs.
It is clear that there are morphological differences
between EEl population and MLl population. However,
in general, many skeletal remains of MLl population are
excavated from shell mounds on the coast. On the other
hand, many of EEl population are from ruins in moun-
tains. So the period and locational conditions affect
morphological features (Ikeda, 1985). The Isoyamajo
site is located by Lake Biwa, 50 km far from the
Ishiyama shell mound. The conditions of the Ishiyama
shell mound and the Isoyamajyo site are similar. Both
are located near mountains. They were formed in the
same stage, the earliest stage of the lomon period.
These features of limb bones are observed. Limb bones
were examined using the deviation graph. In order to
compare with Isiy NO.2 and Isiy No.3, No.1 and No.2
individuals excavated from the Isoyamajo site (after
abbreviated to Isoy No.1, Isoy No.2), are shown in the
deviation graphs. Four individuals are all male adults.
The deviation graphs are drawn on the basis of the
average of MLJ population (Ogata, 1981). Isiy No.2,
Isiy No.3, Isoy No.1 and Isoy No.2 (Ikeda· Kitagawa,
1986) and the average of EEl population (Ogata, 1981)
are compared. They are all males. The items are shown
below. On the humerus, the maximum diameter of mid-
shaft, the middle diameter of mid - shaft, and the index
of cross-section are used. On the femur, the sagittal
diameter of mid -shaft, the transverse diameter of mid-
shaft, the subtrochanteric transverse diameter of shaft,
the subtrochanteric sagittal diameter of shaft, the pilas-
teric index and the platymeric index are used. On the
tibia, the maximum diameter of mid-shaft, the maximun
diameter at nutrient foramen, the transverse diameter of
mid -shaft, the transverse diameter at nutrient foramen,
the cnemic index and the index of cross -section are
used.
Humerus (Fig. 3): Concerning the maximum diam-
eters of mid -shaft, the numerical values of all individ-
uals show the almost same values. There is no big dif-
ference with EEl population. As compared with the
average of MLl population (Ogata, 1981), all of them
are smaller. The difference is about 2s. Concerning
the minimum diameters of mid-shaft, the numerical val-
ues of four individuals are smaller than the average of
MLl population. However, the values of all individu-
als are different respectively. The value of Isiy NO.2 is
close to that of EEl population. The values of Isiy No.3
and Isoy No.1 show mutually same values. In four indi-
viduals, the numerical value of Isoy No.2 is the closest
to M. In the deviation graph, vertical base line and hor-
izontal line represent means (M). About the index of
cross-sec., the numerical values of individuals from
Ishiyama shell mound are compared with those of indi-
viduals from Isoyamajyo site. It is clear that the humeri
of the Ishiyama shell mound are flatter than those of the
Isoyamajyo site. A pattern of the graph of Isiy No.2
resembles that of EEl population.
Femur (Fig. 4): A pattern of the deviation graph of
Isoy No.2 agrees with that of the average of EEl pop-
ulation. However, patterns of the deviation graphs of
Isiy No.2, Isiy No.3 and Isoy No.1 are different respec-
tively. Isiy No.2 is described. The sagittal diameter is
larger than the average of MLl population. However,
the transverse diameter is smaller than the average of
MLJ, and the average of EEl population. Therefore, the
pilasteric index is about 3 S and the platymeric index
is about 4S. It is remarkable that it is pillar-shaped.
Isiy No.3 is described. As for the pattern of the devi-
ation graph, that of Isiy No.2 is symmetrical. Therefore,
the form of a section is also different from Isiy No.3.
Isiy No.3 is not pillar-shaped (Fig. 2). About Isoy
No.1, it seems to be that a size is large. About the
femurs, the difference among individuals is remarkable.
Tibia (Fig. 5): Patterns of deviation graphs of all
individuals are similar to each other. The sagittal diam-
eter is bigger than the average of EEl population. The
transverse diameter is smaller than the average of EEl
population. Concerning the index of cross - section, all
individuals are plotted from - 5s to -2s. It means that
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Items of MARTIN'S No.
5 max. diam. of mjd-shaft
6 min. diam. of mid-shaft
6/5 Index of cross-sec.
-35
Items of MARTIN's No.
2 3
M
4
25
Fig. 3 Deviation graph of humerus measurements of
samples excavated from the Ishiyama shell
mound and the Isoyamajyou site. Vertical base
line and horizontal line represent means (M)
and standard deviations (S) of the middle to
latest stage of Jomon period (Ogata, 1981),
respectively. 1:No.2 from the Ishiyama shell
mound 2:No.3 from the Ishiyama shell mound
3:No.1 from the Isoyamajyo site 4: No.2 from
the Isoyamajyo site Fat line:the earliest to
early stage of Jomon period (Ogata,1981)
6 Sagit. diam. of mid-shaft
7 Transv. diam. of mid-shaft
9 Subtr. transv. diam. of shaft
10 Subtr.sagit. diam. of shaft
6/7 Pi!asteric index
10/9 Platymeric index
-3 S
Items of MARTIN's No.
8 Max. diam. of mid-shaft
8a Max. diam. at nut. foram.
9 Transv. diam. of mid-shaft
9a Transv. diam. at nut.foram.
9a/8a Cnemic index
9/8 Index of cross-sec.
1 4 3
-55
24 1
M
2
4 3
4S
35
Fig. 4 Deviation graph of femur measurements of
samples excavated from the Ishiyama shell
mound and the Isoyamajyou site. Vertical base
line and horizontal line represent means (M)
and standard deviations (S) of the middle to
latest stage of Jomon period (Ogata, 1981),
respectively. 1:No.2 from the Ishiyama shell
mound 2:No.3 from the Ishiyama shell mound
3:No.l from Isoyamajyo site 4: No.2 from the
Isoyamajyo site Fat line:the earliest to early
stage of Jomon period (Ogata, 1981)
Fig. 5 Deviation graph of tibia measurements of sam-
ples excavated from the Ishiyama shell mound
and the Isoyamajyou site. Vertical base line
and horizontal line represent means (M) and
standard deviations (S) of the middle to latest
stage of Jomon period (Ogata, 1981), respec-
tively. I :No.2 from the Ishiyama shell mound
2:No.3 from the Ishiyama shell mound 3:No.1
from the Isoyamajyo site 4: No.2 from the
Isoyamajyo site Fat line:the earliest to early
stage of Jomon period (Ogata, 1981)
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they are flatter than the average of EEl population.
About the size of four indi viduals, individuals from the
Ishiyama shell mound are smaller than individuals from
the Isoyamajyo site.
Conclusion
Isiy No.1 is an adult female. Measurement results
of her limb bones are smaller than the average of EEl
population. Isiy No.2 and Isiy No.3 are adult males.
Concerning Isiy No.2, the sagital diameter of mid-shaft
of the tibia and the sagital diameter at nutrient foramen
of the tibia are 3.5 a, 1.9 a larger than the average of
EEl population. The transverse diameter of mid - shaft
of the tibia and the transverse diameter at nutrient fora-
men of the tibia are 1.3 a, 2.5 a smaller than the aver-
age of EEl population. Concerning Isiy No.3, the max-
imum diameter of mid - shaft of the tibia is 1.7 a bigger
than the average of EEl. On the other hand, the trans-
verse diameter at nutrient foramen of the tibia is 2.7 a
smaller than the average of EEl population. Their tib-
iae are flatter than the average of EEl population. The
Isoyamajyo site is located by the Lake Biwa. This ruin
has been formed at the erliest stage of lomon period.
Isoy No.1 and Isoy NO.2 are excavated from this site,
and they are adult males. According to the deviation
graph of tibia measurements of samples excavated from
the Ishiyama shell mound and the Isoyamajo site, the
numerical values of the index of cross - section of their
tibiae are plotted from -5s to -2s. It means that their
tibiae are flatter than the average of EEl population.
The flatter tibia is a common feature of four individu-
als from these two sites. It means that the muscles of
the lower legs were stronger than the common EEl pop-
ulation.
The Ishiyama shell mound is located on the narrow
space between a river and a mountain slope. The
Isoyamajo site is located on the east foot of a hill. The
elevation of the hill is 75 m. Two ruins are located in
the similar slopes. It is presumed that the individuals
from two ruins walked on not only flat plains but also
on slopes. The work in walking the slope is severe.
Manuscript received August 30, 2002.
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Hence, they may have gotten strengthened lower limbs.
The shape of tibiae and the topographic feature in two
sites resemble well each other. So, there is a possibil-
ity that topographical features affect the lower limb
bones.
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